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(2) 

1 

[ if*® 2 ] Bu t2±gs^asttftg©Buf ex ? > 10 
mmms ] f(iiB±si5?s?aif»)i©f5f2i v ^i^im^ 

la^^iSCD h > 4^ ;l'Stn;tc>Pt b TBif ^Ofi|^«± i ts: 20 

^, Nia>^^. FeCt*l1^©t>-m*>— 3&>e.&-5ti^te 
fcl^r. Ha^i>^>i^3©jg/f*5^ 5nm«TCcS: 

las^i^© F > ^ ^i/ffiSicc^f L r ^^©f(i^jw± i 30 
-5, J; ^ cc. BMifix 'j^iy ifm^mt-cma^mm-bmfS.^ 

(cieis©?»fiaK h > 4^ jug^^. 
[If ^7 ] tute^ssaajiAJ. gftex ^^i^^aa 

5 > i/tcO; f) :i->^^mfcKt?*S C i S: 
«F^<!:r Sif*316 iH«{©?SJSi4 h 

laSJ-^it© h >4^Jl^JS5iCCj:b-<T> 1 / 1 Oli(±{ca: 
^$*x^>Ci«:«Fm<!:^^S»*«47!)M7©C^-rn*>- 40 
{cia«©5SfiBK h 

©frsBJiaB!si»tt«JB3!iJUfBx ^> 5^a»*&-r c 

i?:!HFil[i-r-Sif*:S 1 7!»S8©t>-rn35o— CCiBtR©5^ 

\wm\ 0] Boia^Ji^@©±SRffiist4<*)i©#v 

MiFe^^, CoFe^^. NiCo^^. FoC0Ni6&©tfi*» 

if^il 9 ifitt©?Sfittt4 h > 4^ Ji'Se^. 50 
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2 

1 1 ] «5fB±gKftlS8t4Jl©±g|5tC. •:.:7-® 

asii-rstfA^]! 1 7!rs 1 0 ©i,»-rn«»-K:iBtto«Ksatt 

[it*3«l 2] |inBffl[MM-fT;^a©®8Sttft:B36i. N1 

Fe^^. CoFe^^. NiGo^^, FeCoNi^^©ti-J**a55a— 

Fel*T^, Irt*T^, Pttti^. Nihh^, RhMn^. 
Mia a-Fe,Ob©t>m*>— t?*6Ci*^$#<b-r*if 
^ 1 1 X« 1 2 CCiB4S©?8»l«tt f >*^V«^, 
[ii^Sl 4] B5iB?lSl-'WT;^a©^iaft<*Jl3!)S. Bir 

tas5Siai4»a©Tgp* s i<HJ±sp©t>-rti3!»-:^cca: 

BSn-Cl^aci^i^fiiii-r'SiS*^! 17!iM1 3©Ci 

\wm. 1 5 3 B«nB^?att f >4^;u«^*s. TawtfiStt 

4^Jl'«^-C*5C:<!:*«F»i-rSfflJ*«lBMl 4©l,» 
r4i*>-{ciBtg©?Sati h 

(w^s 1 6 ] aw<^ 1 TbM 1 5 ©i^rnAi— KiBSg© 
[if*^ 1 7 ] ^i>^d: < <b4>. T^mmmi^ y ^^^w 
jKfiS-r sispsfiii ©g^^iSjyji-©H9fa±aKiiStt(* 

Btrie±giJ5Sietia©x 9=- > i/cc^ o . wiBisis^fiistt 

< i «>-a5(CB!ria±sp?i®i4»)i©x i^^an^sr 
ft. 

< i «>-©7c^*sSJa:51g»©)l{CJ: 0^(SO. «5a± 

aj3ft?iittf*ii©x.»^>i/(ci«o-c. *xd«^i8tMftm 

3 ti -Stcik^^ib L r X .;r > ya^im^-r -5. C i «r1# 
®i-rSs«^JS 1 7 a4g©®lltt h ^^^US^OSiiS:^ 

ft, 

[if*^ 1 9 ] B9IB^/11iiSO±gP^lSttftS©&^ 
NiFe^#. CoFe^#> NiCo^^fe. FeCoNi^^©4»*' 
n 5iffl*^*5-tt-C^fiS-r -S C i i -r -5 IS 

[if3^JS2 0 : ijiax 'J ^y-tr^mm<ou- hnm^ 

J: 'J iffBx 9 ^> i^aH©iaii«pffir •& c 

4*#®4-r.5ff*j® 1 7 7>M 1 9©t»rn*»-K:ia«s 
©?*istt h >4^ji'S^^©iiS:^ft. 



3 

CoFe^> MiCo^^. FeCoNi^^©l,>fn*>— 

fst&ti^ctiimts- ^nmm 2 0 n^<D^m& b > 
[f»^2 4 ] m^±S!mmm<o±wi>K.. ^^v:fm 

-^miPhTj. ^m^>^ -f T X jf^lBSr -S C i €r1$g!tt T 
Fe^. CoFe^^, NiCo^. FeCtoNi^^©C>-^'tl*> 

[s^2 6 ] mims^'iA77.m<owmwmm^, 

FeN*T&^> Irt*T&3fe, PtJAT^&, Mil*r^#, RhMr^. 
NiO. a-Fe,Q,©l.»-rtl*>— •CJ^fiK•rSC<!:=&!^S^^•r 
*St*ll2 43J»2 5 {CiB«©%jatt h >*;u«f^©S 

[W*«2 7 ] g3ta±gp®eatt)i©x ytci^u . 

±sp»fiai4ws* * > s u > ^mvcii o anx-r -s c i 
*it®i-rsif«ii2 47iiS2 6©(,>-rn*»-«:ia*s© 
?ajaa h > 4^;ng^©s!j»:;?ffi, 
[|gi»©ffi^(ig^j:itiii^} 

[000 1 ] 

^Rcx-e©S3S:^ffi. afecjf(ciiS8Etth>*ji.s^T4 

[0002] 

o©«^l^4@-ctl{^/cfl}is©7'/^ ;^ -c* o . 

ra© h >*;l/«Sfttt--D©5SBa[ttB©fi5{t©tB»ftKfl!c 

i?L/-c^<t-r-5>, :B:(*etjicw> ta^tft^re i-rsicos 
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tt h > ^ ^bS-&©W5£*iJ«S©ilK C ©S©S-^-C * iTt 
m^©i99s¥, + vd/'* 

USl-^— y CT.Miyazaki et al :J.Maqn.Magn.Mat. , 
139.L231(1995))K:fBi8Sn-Ct>^><t 'Ji^SSfiatt h 

10 [0 0 0 3] Ltp'Otjiifih, mmjjmmtm^^hi^^ji' 

[0004] «iaW3MS!9fifiSt4 h >^JUS^©l»Mfl«J^C 

S^i4rS)±©/£«). -:^©?tfiati®(f»iii9«ns) 
«:S3filKttB*|?|« oSE^Sifg^S «a c i -C-e©fiBKbia 

*ieSw:@«S-rSi^g^^<Wr;^S^fi514 h >*;Ht^© 

■5>yATi'-feX^*'J(MRAM : Macpetoresi stive 
Random Access MemorvJiHftftlS. 
[000 5] ^att ^ >*^l'S^'<i'K©lt-^-^©)tini 

«. '^*>5 •J>^^«:fl|c»•cTaJ«^i<t«^gp©^^•^^- 
>*?Kfi)c•r^.:^rffi*li^iS^t^•cc»s. S^SCJi^fiSEBS© 5 

y > d/Lftit-c f y r©«±B-c 5 y > i/«rf? 
±Lfc«iai. TsesM©fi8tt)i. s^?att®^r=S:5 
y>i/u. ^TB©y-KmeJi-c5 y>d/«:0±L/it 

40 [0006] s^©x ^-^if-cTmrnm^x^x. 

©»!8*S^*Jplfe.<a5. C©»!j8Bfe-^l»««« yV- 
l^»;*;*<Ji-S. c©raja©— o©j!?giftiL'T> * 

S!f$f¥^5.966,012-^-C«f>@^e(fiSffil/#Raffil/ 

50 -o©^isttB«seifiattwtciiS-^u-cteo, -en^n 
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5 

[0007) %il<Dm^mt LX. b->®<t «8IKC«HB*S 
[0008] 

!^l¥l^5.966,012^-^JK@!|$f*l|6.114,719#©<fc ^tj:!t& 
[0009] */c. *l|!|$l*m5.841,692#©:&ffi-C« 

5h J: afflJffi'scD i<'^ - i?*SW-<s-r < <c^. 

[ 0 0 1 0 ] *?c. S'KDiS.'Si L/T. 5 -J >i/?:ffll.^T 
S<!:Xf>ii^B34irt>)&:l,>y-i'fiiK*i:*:3fc© 40 

^JB© 5 y > i^s^Si^iKc J: i,<j- i'mm.^m < -ric 
«. «^ss©5 'ji^if^h >*ju^N-y merger* -cjjn 
X L ?t i c ^-C^ii&n « J; < . s y > y 

[0011] tC^fii. J||K©-<:t>5 y >i'*ffit>/c 
JjnXr«. h>*Jl'>'N-yTja7>J7~30A (0.7~3niii) i 50 
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y>i^U- h©««ffirt^75{c<t»). *S!^itlgs,84i, 
692^{ci3tSS nxi^ZJ: ^ ^j: h y < s 

y > i'-a-r^ ±g|5©>' y -a©*4^±K 5 y > i^-r s 

J: ^^tflnX?:S«±©:^r©?ilSi4 h ^^JU^tCj* t 
[00 12] Sl£tt-r5»->x-:.5^>i/©J:^/j:fb 

Ai^-e-r. sfch^^^w^^yTSfem^fc*. 
y ra-&x y ^> i/-r*c iijjgt:^ e.n^c»,i. 

[0 0 13] X:»5^>i/U-KD««ffirt^« 

Atcti. x5,5^>d/a4:t>^t<rS£:i(c<fco-C»KH 
rt©x ^^Vii'aiSCi&ffiti/hS < tj: OS^x -y ^> if 

». :^#)5:x"y?^>i/fi3&s.iM?irj:e, c©<b*. 
> 5 y >i'^rffli<jrg^g|5©ttix^tf t.^ h >if.)vn y 

863 omnimifii^i <tj:^. miR±.±x<mwsL v > 
^ji/^^fcjFtL-c h>*;u>'^yr®-c-r*>5 y>yj& 

©X > i»'l¥?f^ilt6H»^l^K3K < 0 , 0 

[0014] :^^m^. ±iepg@^{css*r Jisiatet 
©-c*-3-c. ■e©mi©aw«> TS6S6B«:t>®*w 

^Kfeli-C. x^^>i'W«ig!B».^.sie:tt;«/;^«:i'©i? 

jtxs*igitec-r7 y-ji*/cB»giSttJi©^^tfl 

j^i:^^a:>mm:Hm'&mm- .5. c i cc$, ^„ 
[0 0 15] *ifeBj©»2©se!jtt. mmmiH^ 
«rc©gj-&x 5^ > i^ai^wwe ^mo Lxmmii 
«:|S)±3-|*. h>*^UM'yr®i f>ii©x-;-^>i^^ 

z>**©«!3g^a^sflt-r ■2. c i cc * 5 . 

[ 0 0 1 6 1 3 e,tC. 3|E«?B©W3©afl<»J. s^x » 

i'cc J: 5x y^>ifni^m»^:rtbtcm-^mo y 

-4'^SK=&fflI*llL, Xi»5^>4^®r©h>4^;W>-yTB 



[0017] 

[0018] 2|s:^Bj{c*jl,>r». mm±s^^mfit^m<D 

xi3:friaTa5?sjstt»)i*i-aij fc *s I, > -cR ta L -c I, > 4 « 

[0 0 19] *^J(C*JI,>-Ctt. m^x.v^>if 
*fL-C^5£©tiJ^Ja±i)&5J:0«:. B5iEi-^?->yg| 
S|J3fefiStt<*)l**. KMFe^. CoFe^. NiCo^. FeCO 

[0 0 2 0] Ste. *^?BtC*Jl>rB. B5iBx^9^>if 
*tL/-C^5£©SiJ^W±i)a:SJ;5tc. piiBx ur 

[0 02 1 ] Sifc. *^Bfltc*it>-C{3:. B5gBxv9^>i?' 

tt^X. 1/1 0Ji(±tc^5£3n6Ci*5*f*Lt,». 
[ 0 0 2 2 ] */c. *^^tC*Ji,>-C»> B9SB±S|5^fi5tt 
(*®36«. SW7cSg©ii>*< ifc-©7cfg35iSJ5:S1^© 

^ifi. MiFe^. CbFe^. NiCo^^. FeCOMi^sfe©* 
[ 0 0 2 3 ] 3Efc. :$:^^CC*Jl^r«> mzAiSmm^ 

Ji©±8iKc. ^^- y-fmiiftLx. ^mtiwmtm^m 
BBia:$nrt,»^.«}^i-r^,ci*i-c#. friaesi>'-»v r 

Xe©?Sfi8lttl*IB*5, NiFe^^, CoFe^^. NiCo^. 
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FecoNi^#©c»-m*»— "C* K) . HTfiB^^^' r ;^Ji© 

i^lS1£^@:(>^. FeMi^^, inuh^. PtMT^. NiMi 
RhMi^. Nia a-F^a©(,>-r*a36>— t?*4C 

[0024] *?t. *^WKfcl»r«. UIB^fiatt h > 
10 c>. 

[002 5] :^^m<Dmm.^ * ±IB9S!att h 

[0026] *ife9^©a!js*s«. ii><t < i fc. rmi 
ofcf*. -e©jiscc0fix-r*±a5€iei©fii^iis!yii- 
h>^)vm^(om^^mK.isi,^x. mMs±^^mws<o 

x-;,5^>i^tcBSL/v 8?3a±Sg^aH4Jl©^c}J -ex i. 3^ > 
, i'if^i x.v^> {f^mo'PU < i fc-a|J{e:fria± 
20 a55Set4t*H©x -V 9^>d/^SH*?BfiR-r* fc©-C* 

[002 7] :*:|||g«:*sCi-C». finBJ:SIJ3ilffl4)i©x 

> 5 'J >i/-Cg|3n/cBiiB¥i- 7')l=&J5lt.t4'r ^>x 
v^l^ ifmi^cx 9 C -CBSfBiSKSfflse^S^RtH 3 

^(D'ifk. girfa±g|5?s«t4ft@*-^:i->5 y^i'ttcc 

[0028] trtsit>%. :^t|6l8©«^«:j:n«. x » 

se»W{cBij6#T, — sp-c h rsfc 1/ < «tsp 

?»«8ttf*a*«x5r^>i/ffi©fi^ffi«:saori.»s. » 

-co* 5. LifiLtjiifi^^ ±&immm<oi^-htm'k 

g^y>-5f - >a|JcD h JHetatcht'^T 1 / 1 0 Wii 
**3fe©ffl©2il«±fii«-rSCi!6it?#6. S^K. 

±si5?SEai4ii©->- ha^J^%^^^^•5'->g^5©^>^;^ 

40 SJSCCjpf o-c 1 0 0 0*gti±<!:tntf*3fe©fiBi^»fiitk 
©9Wllfei±*FHS-C*S©-CS* LC», 

[oo29]x-y5^> ^^{c^a-r ■5±sp«fiatt(*®© 
SiL--r. x^?^>yBtc^af ^>±a5^iai4(*Ji©^ 

h > * ju^^k: -c ±gp^ett<*B i b r Ni Fe^ 
CoFe^^. NiCo^. FeCoMi^*fflC»41g^. x 

•€-©i'- h*Sta»100Q/nW±-!:^J:»J. 
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9 

1000fSJy±iT?.C<«:*lt?*S®-CM*L/t>. Sfti. ^ 
[0 030] BfflHLfc^^CC. xy?^>i^B±CC^aL' 

[0 03 1 ] *li?^-C«. «^SIJ^N'^»-:^(DX-y5=->4' 

-e©is*-df'; >m2;^c-f:r>HJi^}'*T (s i ms : 

Secondary Ion Mass Spectroscopy) ■^'^'^XvjEfeilfe^ 

&ig»)i«fiR{c-r s c ice J: r -s-n-encDajfia p.©«s? 

[0032] ^©^, h >;f;l'/\' y rfflil©?aatt®{*. 

X 5^ > i'©)!^ ^tfeaisi b-c©a§ii*iB 5 . RvmK. 

±aP5it«EttlS<!:L.-CNiFe^, CoFe^> NiCo^. Fe 
<joNi^©t^-r*a*>J:t)jitRSnS2o-c*-7-C. F> 
4^^W<';TffliJ©i(i?.HS?Sfig1tJl©|g/l*5nmJaTi-r4T, 30 
«. X 9=- i/^*?t6*j|Hi)l-Cx -y ^ 1^ L/ fd^. 

X V i»'^SgP©^6SffiB«ISJ?SnmtlT©MiFe^ 
^. CoFe&^. NiCo^^, FeCoNi^^©C^-m*»-C»RS 
Sn. MfB©<bfcD-€-©i'-HEta««^g|}h>*;UtS 

[ 0 0 3 3 ] */c. *S|B3©3SS8tt h i'^Jl'g^a. ± 

e«TC±(canx$tit:(,»«ci,>. c©J:^&jKJi«:fci»-c 
». ±.^mm<ommt. *s!^i*^5,84i,692#{c 
^3ti-ctiSfie*«jgtcit-<-c±aj?*jitt@©fflijigffi 40 

fcS)©= •j>i^afcit»ic»©r-±gi5!Sfi5tta<iliS'^©s 

f*«'B)fi»iJ>&</d:S, ie©*Sm. ±SP^iSi4®-^©x 
y 5^ > ^'ll##!B!©J^»^MJSXSK J: S y y - i>i&J(S 
±g|5?^iai1^©^{kftli©ff5«L®{t^W$iJ-C# 
•S. xt,^>i^®(c*jc»-cfc±gKSfi8Ett®*i^-, 

[0034] :^^m-crm$iM>mm v >^}\^m^ 
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©«5i-c«!£:-r^osp.gsr*s. c©raiB?:^^-r5 
tctt. ±s)j^iiaEttM©±g|5cc#fiaEi4©=f+ -^7'B4/^o 

SR©*nx«. *lfew•c*s±sp3i^lf4B©JiItI^-c^f^ 

fiSttS*^ e> ©»fiBte^fi8lJ© i |Bl«!&3a)l^=& ^ ^ ^ C i 3iJ 

m<om. s =&^^ s c i T?*©»iaas^«is©:^# s «ri9: 
[003 5] Jiti,^t-rr;^B©*tifsf«:-:>i,>r«. 

StUrttNiFe^^. CbFe^^. MiQj^^. FeCoNI^^** 

[0 03 6] c©jaim^fWr;2i®*89:S^-«*/c^i®14h 
jH8^Bi©«Aaj©x 5^ > i^*^-c 5f > 5 y > 

g|Jx-^9^>f/Xg*;X©J:'5K:?f'5. e^^WTXgK 

*tL/-c«. ';>y^:fflt,»■cs«^(*•c+> •;.:7• 

* •» ZT'HiSlEt* >x i/-Cx ^ > i^-r -S. 
C©KlE14'f:t>x .:,9^>y«. ^>:?-|li&x 

±aj?afiaM*5 y^i^-rs. c©<!:t©x-^9^>4zat3: 
^NS«ciJ>&c»©-c«»6«i^j:«^x 5> i/msfma 
mm±{$xi^-icri> ct*i-ct. x,»^> i'©*ijfflitt 

[0 03 7] 

[^??©IISfe©Jf$«l] 4:^B^©-|IS6Jf5«gK:C^S®fi6t4 

01 3*fflc»TSiW'rs. r&mmmiceym^mr^ 
«. SSI. raijy- Hm«B'>-- FB2. Tspy-nm 

®1 3 . mSJi'V- KB4 . •> 7 r -B 5 , JS?aSS14 

Be. ®iattf>B7. -'^-yrB8, ssntt^y-B 

9. «aiB 1 0A>6^^3n-Cl>^>. 



(7) 

XL 

[ 0 0 3 8 ] mm:)jmmmm\t \- >^oi/S^«. 

2 . TSB 'J - FSffiB 3 . Sffi±i'- FBB 4 . HSStttt 

@ {^^-^-l»t±ll) 1 1. >'<';tii8. issfiStts (v 

■5. 

[ 0 0 3 9 ] a 1 -cfliJdEsns^aists f ^^jvm^mm 

Xt'5^>i^(D3itT«:-€-©lg-r*-if ± 20 

[0 04 0] -t-i? y >yjisiur«, 

5 ';>iJ/©J:^feS5l?K:J:Sx-^5=^>d/©PgttS IMS 

W'&ffitr^sw^t^ja-c**). Sl^:ft>fa^>Xi.9^>^f^ 

ji:i>:f3 X v^^©jgs^t(f (c J: 0 if ^ ©^i^SSTS) 
-5 . S^SBx ^ > i^ii:f«©^?4©BrffiS =SrH 4 icfii 

■r. 

[0 04 1 ]-e©a. 05 (a) {C7n-rJ:5{c. ±Tm 30 

ffira©ite»a 1 6 =£jg(SL/. s-^gp© F 1 5 4 

7F:i-7^S. $^K:±®y- FSg''^-^f->©U5>X 
F^J^fiSb. ±g|5';- F«@)ll 7«:fiSKL. U-:;'^ F 

?: 'J 7 F 4C iKJ: o-CS^tfifttt F 

»3*aS. *©Bfffla«r05 (a) iCmir, 
[00421 C CT . ^^gPx ^>if(Om!^Mtii^^ 

»©«eK (mtf. 2Ji»RK) i-r4c<b*iw«!i-c* 

•So 03Ttt, F>4^;I'-'^'';t® 8 ©iLh© 

^j^Akm 7 y -)t 1 3 Raf±gi57 'J -a 1 4 © 2 mk-c 4o 

•J -® 1 4 tc*Hyr*r.^ 'J >^^^^B±■cB^^iK:K8lJ■^■ 
sc<^:*^■c i?*<fc5{c. •e©«J5S7cJR©tf-Cii>^jC<ife 
— 7c^«±g|5-7 y-B 1 4(£:^35n/5:t^», Sfc»i£tc 
±slJ7y-ai 4tc#*nrc».2)7c^©i*jr^^ii< 

-^i^imi^Mmy y -® 1 3 iC^ttltj:t,>Ci:ti'J^^m 

-c&s, ?:©<t'5/S:2Ji©7y-e*ffli>r«ji^S«j<cg| 

[0 043] )Jc*J. *^B3©JniXX|l-CffiS3fe*^<!: V 50 
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T, H9 (a) {C7nTS^SI5x-^g^>yig?g©x v9^ 
>yH2 6«:«-r7 y-)1^2 8«. S^^-Sf-^SB 
©F>*^l'ffi!a=&^SLTa«£L/«:ltntf<t6.Jitr>. ^ 
^C*D-^> -'^•^^->SB© F>^/l'ffit?i(C*tL/TX5.^>i/ 
gp-CJSS n/c^y -«©•>- F«5i*VjNSflf •&<!:. % 

jatt F > * ;i'«-&©^saEi*«^'>- - >ai5fem©«^j 

bx^ti smdS©^-^*i}^# < 0 b$iJn 

jgW>-r&fc8t). SE^g|J©F>*JW«tn:K:*fL--Cx-;,5^> 
e^^snft:^ y-B©e^- F«$i»**-s*(^©®h«: 
s93eLtcWla«fj:6«cl>. «TK;-e©i5H©a93e:*S(c 

[0044] *^?«©»fiatt F ly^)Vl&^<Di^mim 
6 (a) . (b) (CS^-r. &*J. SeCClBISbfcTSPS 
g2 1« , 01 T^MS 5 -C»S« 1 Ji7!»-:> F ') 

TJi8j:0Te©fsait^fl^ cr^tto^, iaisoTa3 

TiMHS-CtJTSPy - FSeJ^- F-®2*>6I^>W7 * 

-c. 02-c»Tauy - Fm@t'- F'a2*>eiRHmt4B 
1 is-c) €:firfc©<!:rs. Sit, 06©7y-ax 
««c®fiatte2 3«. Hi-ctt-7y-B9. m2-ca$k 
m^m 1 2 , SIS -fttisii:? y -a 1 4 
:7y-ai 3*f§^«>©i-rs, c©^©#ffi 
@K=&a7{cs^-r. i,*5SE^©F>*iu«sfe-c. 

4R.., 7 y-axif f^>5'g|aSiJ©J^-FfijEa*r.. 

•7 -BgissufliT© F y rmoymmt f >^ 

^l-iSln^rr.i-r^. TSBti®2 1 ©g3*5«8Hfc«c©lS^ 
tCtel^tr, 2{i:^9g-C?i6*lSMRJ:l:©7C©MRl:kK*f-r 
•5tJ^©. gE^F>4^^UiStS/'i'- hl&tntt ( = R../ 
r.) ec*r-i-S«t#tt®ttS«*4S8tcs^-r. «tMK:^ 

i»rioo%©^*iSc^^< * - >gpm'^©«8K»ssjam*i 

[0 04 5]H8*»6. '>-F«K#5»^8i5F>*Jl/ffi 

fcmSSASiJ'iSKL.. ni^tiiMRittim'Pri. i-'-Ffi 
trCftlSS^SB F >4<.-»V«ta«:*f L-CVlQ«T«:«Co/ci & 
MRi:tiL/-rt3::*3R©MRJ:t©20?6WT{cMiJ^T-2>. C 
Ct?^JStt F >*;l'S^*i-e©S;«Cffl©505«DMRtt€r7r 
•ri^. ±aL/tJ:^«:a8{ci»w*«J«©ioow&i»^-'< 
a'->gi5«ii-->©ms^^ijfe5fiis*3#ftbia:t»i#&. -r^c 

fctMRttdlSOSisi^cS^^-C**. WlWCjil'S^CKRtbl 

056l!y±*i»^-r4K:». 2f:«?g-etf e.tiSMRtk©7c© 
MRi:b{Cjt^T.5.f!l^5:2a4a±i-rS C i*J-i:^t?«> 
S, S£or. J/-F«la«^SI5F>*;P«faK*fLr 

[0046] fiis. iy- FiStSK^^SB F >^«;l'JStix(c 

*fLriAo(gti±-c*-,Tfc. ->-Ftaiuj!>5jg^giJh> 

^Sii^*J/jN3 <)&:•) MRtb©«iJ>«|»C c S 
i^- F F > ^ JUfilatbfJ;^ # I. 
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MR lt<09Qm± tUhcO^C c[)ffiH(c V y -HgiaaB 
[0 04 7] CCDJr-^Cc. ^?gqgcc4i5C>rw. V'}-m 

119 (a) cc^g^a5x-^^>yB#cD^>;^J^>'^'';rJi2 lo 

5^>^©:7 y--li2 3 0[)ffi::;A;a;S:a9 (b) . (c) 

itCTskr. -en-en. x ;.^>i^fi^cr):7 ij^^xy^vtJ^ 

giaSP2 7 h >;?.;Wn' y TB 2 2 ^S-:>rti'5 

09 (b) (DJ;^J^j:m^<i:. gp^6^&c:7 'J --112 3 ?J)^BiJ 
^nT^®tCh>4^^l^>'^yrll2 2. ^/c«fc:'>M2 5 
3&5gfflbri^^H9 (c) (DJ:'5^d:^3g30^jS^5n6o 
x-^^>i5/<Z):;^ffiK:i:-orx5;^>^2 6<D:7 v-fS 
2 3cD^o*&icne)CDi'^e>3&>cc^^o !^{c. ^';> 20 
^<DJ:^/cC®i®®S^tcJ:-6x.>^>yr«. 09 (c) 

[0 04 8] Ni.^Fet5«r:7 y--J12 3 tLXmi^fcm^ 

ccoc^r. 010 (a) ccj»K{blgo:g'SiSlg±^c^K 
mtiy-vimt<Dm%^m'i'. ^tc. 010 (b) tc 

[0049] 08J;O. NiaxFe,,^:7 g-Jl(cfflCi/c* 

#-c*^» mif. MRAMccJct:fflT-<^®Batt^>:^ 

010 (a), (b) J:*). ^ y>yf^ccg|dn/c 40 
Ni.tFeisJK/lfC-5C>r63:5ninWT<i:rtl«J:tr*o 3^cC*5, 

<DM*4, m^^t. NiFe^. CoFe^. NiCa&^. FeCb 

[0 050] 3e>tC. ^<Dx.y^yifm^mm^2m^JL 
rt-rtiitt. 01 0 (a) , (b) J:0. ^Oi^-hJS 
!S«10' Q/at<±<hftt). h>^)Vt&tKtiilkQ(Om^ 50 



2003-78185 

14 

[0 05 1 ] is/c. isatm---y h'Kmmr^^^m\^h> 

*^H8^»^CCOl^T. <^m*r-<#«^ta«50QliS 

/jr^D-C. xc/^>y^cr):7 y-Bhh,,F^,cDi^- hfSta 
^SQyafelii^cO. ::i>nc< <i:fe:7'j-®(?)x^^>:J/ 

-C*^NiFe^. CoFe^. NiCo^. FeCoMi^^*ffl 

[0 05 2] C(Di:5CC, ^^S^->g|5CDx^;5^>i:/ 
JMiiCioi^^xm^titcy -jlx ^; ^>i/^^gSB2 7 CD 

i^cC-StJ^MR]:bCDfiT*IW<^C<»::«^^'C#€>o ^(OyV- 
fix ^ > 2 7 CO t/-- h Sta«tuJEcr> J: ^ 

?f<D:&S<i: L'Cfi5^8P/^•^->x ^>i^#STieiftccK 

Sc<bccJ:-:,r. i;-~jgx-y^>y^sg|52 7^^M 
^ If c i cc J: t: BiSg-c* ^ o 
[0 05 3] ;^Cfc. :^:7'fe h^iaopggiccoi^TiBiS 

>4^;W<l;TB8*»^/cl^lffiTfc^>Ji7 

y-^v hmmmmitt. fit3fe!3»i5ccfcc^r»0 1 1 (a) 

Ji^m^Xlt h:->M 7 6CDP?K*S^S2ii»^'C* -SCOT* 

ltgcD^:7-fe > h^»MS^coi^r(J. 01 i (b) (c 

[OO54]012 (a) K:fiaSl>r^-^r;^B3 3^SH 

TSP';-KSS^'-K>i2, TSP';-Km«6B3. ty- 
Fa4. /'«^^>'T--H5. S5fifflEttB6, 5SfiaEttfc->B 
7. ^>^o^/^'yTJ18. ^^satt:^ li-Bg. ^^> ^::^ 
B3 0. ^S^>'^VTX^fia14B3 1. iSM^^'-^rxS^a 

?attB3 2. »SBi oomsccsBsnTc^^e 

[0 05 5] sfc. c<Dmm.^^^r:^m3 3^mr^^ 

m^h>:^}im^(iC-D\.^x. 012 (b) ccS^-Ti:^ 
CC. Sfil. TaPU-Kmffii^-KB2, TSPU-Km 
©13. i^-KB4. >'A'^-/:7r-B5. J^^^SftJie. 

3SiSi4fc->B7. h>^j\^j^vrms. mm^yv-m 

9. =Pi'-y:/B30. v<.:,:7T-B34, »a^<>rrx 
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[0 056] c<omM^^^T:^m3 3im^^^m^h 

mco^^, FGCoNi^j&:<tf(D^fi5tt(*CcJPtL.rx .> 
3 0CDM?4iL/rTa. Al. Nb. Si. Ti. Hf. Ta, Ca. Ti 20 

tk r*>. sb. mfi^tf^mtifhti^^ 

[0 058] C (OJ: f3:^ ^ yzrm 3 0 ^m^iLfcm^ 

x^ vi^^m^(fC^^i!)^^cxi>^. ^mk. KH^St-i 

^>x.>^>y;5:ffllir4^> jV'm3 O^x •>^>y^ 
-2)0 ^COI^. ^-i''>:7'®3 0^*7 »;--jl9cox^:;^>^ 

^;-7*a3O©^^X :7^>y-r'SC<f::05-C^. 30 
^^^^^3 0 ^x ^> :5^0*^^/c©pgrSS±i*tC 

ig-:>rx-F^>i/ai53«>5^— (c^c-s. -e<D», sa^s'; 

[ 0 0 5 9 ] iM 1 3 tc. jcM^nmvmji^titcm^^^^ 
r::^m3 3^mrhmmviy^^)im^<D^mm^7rs 

«l©co:^^$tc-ocirt*. Iaa/^VT::^l5SaBE14IB3 1(D 
«5f4tJ3i;?. y')-m9tmm^^^r:^^mim3 3i: 

<om«^w&r^^^ V v^m 3 0 (ommcowtmcj;: osasi 

[0 06 0] ccDJ: ^ cc. 2^^?3(D?S?ai4 h 
-&«icD»nxtc|^L. :7 ■;--ji9:&^±&c^^ifr. so 
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V > :^;uiS$iic*t L r fi^^6[>S!l^fcLh i Jtc ^ J; ^ tcBiS 
*i^LTX^,^>i/'^ff ^C<5:CC<ti3, f>jB7<t:7 

•;--;i9icDPfi^^fiaji^fj?$i]T^ci*5-c^-5o 

LT. ilBx^^'^y^rBgJItctf ^/cfetC, ®x^^> 
y^x:$i y >^«g*lSfii3n/cX 2. ^>ySgg%fflCi 

r-ecDifC^x^y >^t^j:;CrJ6X'>^>>/;5:tf^. 0 
^ y -Fi 9 ^^^aj: < t h~'(O7tmt^mr^^WSL0:>m<Dm 

[0 06 1 ] «c4d. ^'-hJSfa<!:Lrtt, h>*;l/»ta 
cDi/iaW±. *?^L<li:iooofg«±<bt-'2)Ci^CctD^ 

[0 06 2] v^)-m9(D:^y^-j vmm<DfAm 

CCStUr. :7y-B9(D±H{CfiBE»>r^-/T:^«3 3*8 

3 3 ^la W 6 C <!: CC J: S X > ^ > ^©SSttt^c^t L/r . 
7 y -119 ifflt^y W r:^B3 3 <!:©Pa&c^> 5; zfm3 

o^worf. vy'm3o^y ^)-mQ^cn\^xx^-j^ 

f&tt^:^->x^;.5^>^<!:>S:ffl;^^*:^-a'-5>Ci^C<fcD. ^ 
5 y >^«:,i:^»x V ^>i5^ai3<Dtf 6o*;&«l*iJ-r 

[0 06 3] 

[0064] imti&mi^ t^-r. -^^^zvi^^^mi^^ 
m^m(Dim:^m(iC-oi^ximr^. m&n h >*>»i/S 

TSPy- KmSt-- KS2 ^UTTaH'SrSnrr^lS 
fSMLfc±(^. TS6V-i'mmm3t{yXA}^50nnm& 

mm3(D^^i^i^^mmr^fc^(Di><Dx. Ta^:iWc^> 

Ti. Cr. Pck W. Hf. CofeXhmC^^^i)^^htlfCo T 
fei^^CC^jCu. W. Au, Mo. AlCu^^-C4>J:tie 

[0 0 6 5] ^cot^. rasy-- Fm@3cD±tc^'--Kii 

4<f:OrTa€:5nffl|ia. r 5 i UrNi„ Fe,, 

*3nn^^L/cf^. SS®t41i6<i:LrFd*i^S:10nin 
fia. f >ji 7 i CTCo, « Fet , «:6nfiejgfi£M*r 
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17 

PtMi^^, NiMn^^. NiO^^. a-Fe.Ob^^. R 
hK*7^^rfecfc(r>o S/C. 5fiSattt^>|g7(DCcboFq,o» 

[0066] yctC. 5SBaStte>ji 7 C0±(CA14i. 5nrr« 
"CNi.xFei.J&lOnnSS. 3 6CC«ga 1 0 i LTTaegrSn 

[0 0 6 7] ±te<D^Mxstcoc^r. i:i>3^j:< <^:^>^- 
[0 068] fSLmim-^^mi^-oi^r^m^^vmrn^ 
r^-ji^n-yfc, r:^-ji'^mt2oo''c. i^ffl, 1000 

ltCJ:^xmmtm^mmiOkQiim^ . MRi:b30%Olttt 30 

[0 069] ±iBcD:;^i4T^^iSb/c^ffitt h >^ JV'S^ 

y>y^tf^o Arbf-A^m^. mtf. Amu 40 
(V, t:r-A«(j63CmA. Arl£:^o.08Pa'C4>S, TSC^S^^* 40 

[0 0 7 0] ^»J>^^. lMniXiAim1^^X©X:»?F$<3D 
S^^SBUi^xh 1 5^fl5fi£^So UV^:^Ymm^. SI 
MS55'*T©f^;^(DArW'5f>^ U > :^^gCC J: >3 5 > iJ/ 

^-^>/^'«-(DX^a[;!)^lXlO- ^ PaJ^^TtC^L//ce>» 
KlEli£>S:ga?&U. Artr-A^|fe^3lf. |^]B$CCS IMS 
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Ta* . Wi^ . Fe* . Al* . Co" :i->^*:=. 5? 'J > 

[0 07 1 ] CO<b*x>5^>yBB2 6r«. Ni.aFei, 
d^anm^^^ nri^ ^ C <b ?r»T® T E MfiS^-CfiligL. 
rCi-5o ^/c, ^ U^yi^iha^-CAr cr)lt^5&i:br>!>i(C 

L/^^fflail/Tfee^-r. Ai,Q, h>:?^ji//>'i;rjB2 

09 (b) CC77^-r<!:4c5 0Ni,,FG,,:*^gp^WCcai<BU6n 

/cgp^<D-i^rBiJ^tiTCi'S/ct:fr*^« ^/c. Co" corn 
[007 2] ±fB(D^f^rf^K3n/cg^cD*#^. 

U-a^aKJg2 8«3nm'C*&tD'C. 

la/J^^P^>;^;^ffi!n^3Xlo' ch^cO. MRtbtiTui 
S^t>6«ctr>309fi*n#e»*x^o 

[0 0 7 3 ] S'^>'>*^-><D5 »;>^7&^3t^TU/c6. m 

^l^-A^.«KigrjejgJl 1 6OAl,Q,*200nnSg»ffi 
>a)bi:;^X b^m^L. ±SPIiffil 7<DA1^300nnSS 

r^o ±^mm 1 7 tsbu - f^ss iim^tctbs 

M^L<. Alfei^(C*>Cu. AlJ. Mo. AlCu. Pt, Aq-C 
[0 07 4] g^^^•^>->C^>5 V>^^±^<0^mx 

J^Jt'/<»JrH2 2<D»<f:^r*x-^^>4;r-r-5Cii^ 

[oo75]iai4tc, f>s7 i^vyurL/^ 

5S^SJI5'CfPKL/c?fiJS14h>^;Hg^ (131 4 

(a) ) *IIJfeMrf^S!L/c®»tth>4^^;vS-^ 

(014 (b) ) (DMR&f^iTjkto 014 (a) (Df 
f>ll70fcXr'y>>;^;i/-:7*7&i:?^^< 

[0 07 6] -:/7. 014 (b ) i^9r^t:^'mmmomm 

tt h >^Jl'S^(DMR;^7-:/(C4tJlir h >:^>»U/S i; 
t; >/i 7 <D t 7=* U X ;l/ - < ^ ^ ^ 0 -fe' > 
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;^ - >^ « ^ ]g r f > jf M H t X »j ;^ ; I' - :7* i 
ommc J: ^ -c. S^Hffl(^)Si/J^^ btcf* ^ t* >li 7 CDS 

^Ctf)^X^^. 10 
[0 077] */c. :7 iJ-HQOfcXr-y i^;^JU-:7*tc 

itsf^i. ai4 (a) (c^*rse*«s<3DfccD«. b 

^-ClS^Un^J^cCC^ <f:C6:?!>i01 4 (b) (Cij^-T:*!! 
[0 07 8] ifc. ^1 5{C. 6-r>^'i?xyN'-:^K: 

^jcoi^rn^-r. (a) ttS^g|5^^*a^->^ v>^^y 

T®«. :r:7-fe-^ hmmHo (D^i^fii-C^^o i^j: 
S^HS«l^'rn4>lamXiitimr$)-5o 

[0 079] m^o^m^ h >^)m^ mi 5 so 
(a) ) r*». Ho :&5S«4'^cvffia-cA#< . m^mm 

tC, Ji^(DX':.^>^;&5t'>B7$r^UTO^-:>'Cli 
Ho tD^^*«5 y>y^<l:o'Cfc->H7^5 y> 
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[0080] -yj. :^mm(omm h ji/S^t 
*>92-ioo%iA^c^ cn«. ^v>i/i)^±Si 

^(onmi^-^mmtiim^ yv-mQ(o:ty'^yhm 

[0 08 1 ] C<DJ:5CC. *:^?B<D^fiM4 h V^ol/S^ 
[0 08 2] ^lCCNH.»Fei9^ ')i^ifnmmm^^9Ltc 

lS^SPh>:^^;U«!aj:b«0.08tlT-C*0. H8^#S[-r 



m^mmt \^x{X'^^hi^^m^<iymi^^m\:^xmM.wt 

^>^U«6InCDViofea:. T^^cCt>^io' QWii-TS C <5:;&5 
$?^L<. SI OJ:O^SlgllOCftfi[r&i2-3nniWT 

[0 08 3] 
[^1] 





MRJt 














0 


30% 


lOkQ 


0 


2 


—soft 


10k 0 


io-« 


3 




10k Q 




S 


4% 


1.7kD 


K3X10* 


7 


2. 5% 


I. IkQ 


3.3X10* 


10 


1.2% 


0. 5k Q 


1.7X10* 



[0 084] [ ^l^FII 2 ] >'»;-liiLr||lCD COjaClOnm). Co,,Fe,5(10nm). FesoCo^oNi, „ ClOnm)%ffl 

^WONi,iFei9(10nin)(DffiCC. Ni,, FGb» (lOnm). Ni,, 50 C^r|SI«<D^il^tf o/c. ^2CC. ±ie*t*4^fflC^T. 



(12) 
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22 



o cD^i^iii^^To tmtLxm^^^ ';>y^e>Ji 

[0085]a2J:«5. li-rncD«*4*«t^/ciii^CC*> 



10 



8O-8/iQcm-e*)0v tbffita^t^^iS/uQ cmt^^-2>r^.»F 
[008 6] «9(COli-C«. fi£3fc<?>li^'C«55-' 

[0 08 7] 
[^2] 







MRit 






Ho 






30MQ/n 


30% 


LOkQ 


m 


11 Oe 






30% 


lOkQ 


61% 


-40 Oq 






70MQ/n 


32% 


ISkll 


96% 


15 Oo 






31% 


13k 0 


71% 


-35 Oo 






25MQ/n 


37% 


BkQ 


98% 


9 Oa 






37% 


9k a 


65% 


-27 Oe 


CogeFeu 






35% 


15k 12 


98% 


23 Oe 






3&% 


l6kO 


55% 


-70 Oe 


iso 






37% 


20k 0 


100% 


21 Oe 






36% 


L9kO 


63% 


-55 Oe 



[0088] [*S60I|3] iJCCC. ]Sj6tt-f*>JC-^^> 

Wfc«. l»K{b)g##©si««i±K:. TSU'J-K«ffi 

MCDV- FH2 i LrTaIl«:5nn^Sc)gl//c±{C, T 

:7T-®5iLTNi,.Fex,5:3nnffigEScllL/d^. J5?S 
iatSBetL-CFeHii^lOnii^ia, «figttf>g7 iU-C 
Co,,F^,%6niiieSERJBi-r€>. -ecitCAl^LSnii^SfiR 

>'^•yTB*^'ra!^•rs. cc*-c«mi©iS)S6««!i^<iHi 

[0 089] -eoa, **ife^-C«. ±gB:7 y-g 1 4 
«r(Se-r SfTK, 7 y "JBODx ^> yj^jSftiai® 1 3 



«:±SP7 y-H 1 4 i L.-C8nnea©Ni„Fe.,*15SI8-r 

•5. X y>ytc*ili-C. CoiMi(c±-pr 

0* . Fei . i Ni, 1 Fa. , ^^SSItCK^Ii-C* ■& C <t . fl^lg 

CCD<i:'5>3c7y-g^fiSi«c-5Tl,^^. 
C 0 0 9 0 ] c © J: 5 jjc 2 87 y -JiltfiS-c«. l^,^,tfe 

ffi@ 1 3 *fc«-€-CD±©±SS7 y -g 1 4 ©ttiCCB. ii> 

*fc*©»-=5t(^Wg» 5 n mfelTr*-5 C i b 
C»o cn«, *?i^*ltBJll 3-Cx-y^>!5/;&f?±T-S/c 
2&V $?.^S«ltii)l 1 3 *l 7 y -8x ^ > i^^aSB 2 7 i 

[009 1 ] ±gP7 y -P 1 4 ^fiKl^f*. «a® 1 0 <!: 
L.XTa*5nnS@[fiSJiL/c. fiSil)110«, ^«tt-CS 

^^■y y -)i©Ni,, Fe„ i©x •y'^>i/&mtiis< -r 
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TAl, Nb. Si. Tl Hf. Ta. Ca. TIN. Md. Sb. V\nC^>Ip| * 

:^':^^^IEJ:bl:8(D§(l'^'C0.5P^At* -So CF4 
^SliBTai fti„ Fei . ©iSIRlkj&iiS < . Je^y 

[0 0 9 3] ^^mcX^'t::^^V>^^mmL. Ta- 

n -/;l/OC100WCO^:;^n3.541VHzCDiiS^ig^»lJ^X ^> 
^^^Pate-r^o ^tI^S*^^:?' y>^^l/J:j:35)^6. raft^ 

MLfct^. '^mi&:::i^)l(Dmt)tCf^ :^^:^(0^i&^± 20 
[0094] -ecDf^X^fM^^fC^ K^a^^^ixio 

^)E*io.3Pa(c)i^cfc^tc^A-rs. ^<oik. itiJia^n 
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